ABSTRACT The distribution of lactoferrin and glycoprotein in human bronchial glands has been studied by electron microscopy using an immunoperoxidase method to stain the former and a periodic acid-chromic acid-silver methenamine sequence for the latter, each applied to ultrathin Epon sections. The serous and mucous acini of the bronchial glands differ from each other both structurally and functionally. Histochemical investigations have shown that whereas both types of acini are involved in glycoprotein secretion, differences exist in the type of glycoprotein found in each.2 The serous acini also contain lactoferrin3 and lysozyme.4 5 The light microscope has been invaluable in identifying and localising these substances to particular acini, but little is known of their intracellular distribution. We have therefore extended our previous study of the ultrastructural localisation of lysozyme in human bronchial glands' to include lactoferrin and glycoprotein, attempting in particular to distinguish each of these three substances within the serous cell.
The serous and mucous acini of the bronchial glands differ from each other both structurally and functionally. Histochemical investigations have shown that whereas both types of acini are involved in glycoprotein secretion, differences exist in the type of glycoprotein found in each. 2 The serous acini also contain lactoferrin3 and lysozyme. 4 5 The light microscope has been invaluable in identifying and localising these substances to particular acini, but little is known of their intracellular distribution. We have therefore extended our previous study of the ultrastructural localisation of lysozyme in human bronchial glands' to include lactoferrin and glycoprotein, attempting in particular to distinguish each of these three substances within the serous cell.
Methods
Samples of fresh human bronchus were obtained from nine patients undergoing surgery, generally for carcinoma of the lung but in one case, for bronchiectasis. In each case grossly normal tissue was selected and about 10 3 and 4) . In non-osmicated tissues stained with uranium and lead salts the central cores and the peripheral rims contrasted markedly, the former being moderately electron-dense and the latter completely electronlucent ( fig 5) . No lactoferrin was detected in the mucous cells while the serous cell granules stained variably for lactoferrin. Some serous granules failed to stain for lactoferrin, some stained uniformly, and some showed a non-uniform pattern, lactoferrin being present in the bulk of the granules, but not in a small central core or a thin peripheral rim ( fig 6) . Control sections were negative.
In the glycoprotein localisation procedure, the use of chromic acid9 and the substitution of silver methenamine for Thiery's silver proteinate8 were adopted because, at the fine structural level, there was less "non-specific" staining of the cytoplasm. However, comparison with the periodic acid- Schiff stain, using serial paraffin sections, showed that the improved "specificity" was only gained at the expense of diminished sensitivity. Whereas the Schiff method stained both mucous and serous acini of the glands and goblet cells of the surface epithelium, staining with the silver methenamine method was virtually confined to mucous acini. Despite this some staining of serous granules was detected at the ultrastructural level: here mucous cell granules always stained heavily while serous granules varied in their reaction. Many serous granules failed to stain, some stained uniformly while others showed a zonal variation in their staining. Staining confined to the peripheral rim was frequently observed and occasionally all but a small central core was stained (figs 7-10). Phosphotungstic acid stained all mucous granules but only certain serous granules, which stained either uniformly or only at the periphery (figs 11 and 12). 
